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Machine Learning-Based Prediction of In-Hospital Mortality
Using Data in SS-MIX2 Standardized Storage

Tomohisa Seki*l, Yoshimasa Kawazoe*z, Kazuhiko Ohe™'?
*] Department of Healthcare Information Management, The University of Tokyo Hospital,
*2 Artificial Intelligence in Healthcare, Graduate School of Medicine, The University of Tokyo,
*3 Department of Biomedical Informatics, Graduate School of Medicine, The University of Tokyo

[Background] Risk assessment for in-hospital mortality of patients at the time of hospitalization is necessary to
determine the scale of required medical resources for each patient according to the severity of their condition.
[Objective] To generate an accurate prediction model of in-hospital mortality using machine learning techniques.
[Methods] Admission cases with patients 18 years of age or older admitted to the University of Tokyo Hospital
between January 1, 2009 and December 26, 2017 in the SS-MIX2 standardized storage were used in this study; the
data were divided into a training data set (n = 125,283) and a test data set (n = 35,588) according to the time of
admission. To generate the prediction model of in-hospital mortality, 21 variables (age, sex, and 19 laboratory test
items) were taken into account using logistic regression, random forest, and deep neural network analyses. [Results]
Using the test data set, the prediction models of in-hospital mortality showed C statistic values of 0.913 [95% CI,
0.908-0.919], 0.922[95% CI, 0.917-0.927], and 0.916 [95% CI, 0.911-0.921], respectively, in the case of logistic
regression, random forest, and deep neural network, respectively. [Conclusions] Machine learning-based prediction
of in-hospital mortality using admission laboratory data demonstrated an outstanding prediction capability.

Keywords: In-hospital mortality, Machine Learning, Outcome prediction, SS-MIX2 standardized storage
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